Mosaic amino acid conservation in 3D-structures of surface protein and polymerase of hepatitis B virus.
Surface protein and polymerase of hepatitis B virus provide a striking example of gene overlap. Inclusion of more coding constraints in the phylogenetic analysis forces the tree toward accepted topology. Three-dimensional protein modeling demonstrates that participation in local protein function underlies the observed mosaic patterns of amino acid conservation and variability. Conserved amino acid residues of polymerase were typically clustered at the catalytic core marked by the YMDD motif. The proposed tertiary structure of surface protein displayed the expected transmembrane helices in a 2-domain constellation. Conserved amino acids like, for instance, cysteine residues are involved in the spatial orientation of the two domains, the exposed location of the a-determinant and the dimer formation of surface protein. By means of computational alanine replacement scanning, we demonstrated that the interfaces between domains in monomeric surface protein, between the monomers in dimeric surface protein and in a capsid-surface protein complex mainly consist of relatively well-conserved amino acid residues.